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Objective: To evaluate the use of the emergency department (ED) by elderly patients, their non-urgent
visits and the prevalence of main disease for ED visits.
Methods: This cross-sectional study was conducted on patients aged 65 years and over who visited the
ED of a tertiary care university hospital in Turkey between January 2015 and January 2016
retrospectively.
Results: A total of 36,369 elderly patients who visited the ED were included in the study. The rate of ED
visits by elderly patients was higher than their representation within the general population (p < 0.001).
While the rate of elderly patients visiting polyclinics was 15.8%, the rate of elderly patients visiting the ED
was 24.3% (p < 0.001). For both genders, the rates of ED visits for patients between 65 and 74 years old
was higher than for other elderly age groups (p < 0.001). The prevalence of upper respiratory tract
infection (URTI) was the highest within the elderly population (17.5%, CI: 17.1e17.9). The proportion of ED
visits for non-urgent conditions was 23.4%. Most of the ED visits were during the non-business hours
(51.1%), and they were highest in the winter season (25.9%) and in January (10.2%). The hospitalization
rate was 9.4%, and 37.9% of hospitalized patients were admitted to intensive care units.
Conclusion: The proportion of ED visits by elderly patients was higher than their representation within
the general population. Elderly patients often visited the ED instead of a polyclinic. The rate of inap-
propriate ED use by elderly patients in this hospital was higher than in other countries.
Copyright © 2016 The Emergency Medicine Association of Turkey. Production and hosting by Elsevier
B.V. on behalf of the Owner. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
The World Health Organization (WHO) deﬁnes an elderly per-
son as one who has a chronological age of 65 years or more.1 Life
expectancy and the proportion of the elderly population are
increasing worldwide. The population in Turkey is also aging
rapidly. In fact, by 2050, it is expected that Turkey will have the
highest percentage of elderly population in Europe.2 An emergency
department (ED) provides a critically important service to elderly
people, and accurately projecting the demographic characteristics
of elderly patients who visit EDs is essential for planning ED health
care. In the last few years, EDs have seen a dramatic increase in the
number of visits from elderly patients. Although EDs are places oflacti), ugurlok@hotmail.com
tas@hotmail.com (N. Aktas),
ncy Medicine Association of
e Association of Turkey. Production
ons.org/licenses/by-nc-nd/4.0/).ﬁrst intervention for emergency cases, patients frequently use EDs
for non-urgent conditions, such as to obtain immediate tests and to
receive medications to relieve symptoms. This may appear appro-
priate from the patient's perspective. However, these cases are
better managed at polyclinics and primary health care institutions,
and their treatment in EDs may compromise the treatment of true
emergency cases.3 In the literature, research on elderly patients'
inappropriate user of the ED is limited. To the best of our knowl-
edge, this study is the ﬁrst in Turkey to investigate elderly patients'
inappropriate use of the ED.
The aim of this study was to evaluate elderly patients' de-
mographic characteristics, their pattern of ED use, the rate of their
non-urgent visits, and their main presenting diseases for ED visits.2. Material and methods
2.1. Study design and settings
A retrospective, cross-sectional study was conducted on elderlyand hosting by Elsevier B.V. on behalf of the Owner. This is an open access article
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2016 at a 400-bed rural city hospital. The bed capacities of the
hospital in the ED observational unit, intensive care unit, coronary
care unit (CCU), internal intensive care unit, and surgical intensive
care unit are 20, 15, 15, 15, and 21, respectively. This study was
conducted according to principles of Helsinki Declaration. Due to
retrospective nature, ethical committee approval for this study did
not require.
2.2. Data sources
The data were collected from electronic hospital medical re-
cords and patient ED charts, including the patients' demographic
characteristics (age, gender, and place of residence), presenting
complaint and ED diagnosis, and outcome, including discharge and
hospitalization rates and the date, season, and times of the ED
visits.
2.3. Study population
Elderly patients who visited the ED were eligible for inclusion in
the study. Patients below 65 years of age, who returned to the ED in
same day, whose medical records and patient charts were missing
data, who left the ED without being seen by an emergency physi-
cian, or who refused the diagnosis and treatment were excluded
from the study.
2.4. Outcome measures
The primary outcome measures were the prevalence of pre-
senting diseases for elderly patients' ED visits. The secondary
outcome measure was the demographic characteristics of the ED
patients aged 65 years and over.
2.5. Deﬁnitions
The time of presentation was classiﬁed as business hours
(07:00e16:59 h) (morning shift) and non-business hours
(17:00e6:59 h) (evening and night shift). The main complaints and
diseases were deﬁned according to the International Classiﬁcation
of Disease-10 (ICD-10). The ICD-10 categories were classiﬁed into
the following groups: diseases of the musculoskeletal system,
respiratory system, genitourinary system, cardiovascular system,
gastrointestinal system, neurological system, endocrine system,
genitourinary system, and injury and trauma, psychiatric diseases,Fig. 1. Patient ﬂow diagram (n: number ofand poisoning and intoxication. According to WHO classiﬁcation,
patients were divided into three groups by age: 65e74 years, 75e84
years, and 85 years and older. Outpatient visits except the ED clinic
were deﬁned as polyclinic visits.
We determined the non-urgent illnesses retrospectively by
medical record review of ED older patients. Non-urgent injuries or
diseases were deﬁned as the presence of non-urgent complaints
and diseases which not require urgent investigation or treatment,
not require remaining in observation. Inappropriate use of ED were
classiﬁed as patients with non-urgent injuries or diseases that
could be treated elsewhere.4
This study was veriﬁed according to the checklist for observa-
tional studies in Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE). This study was recorded to clinicaltrials.
gov (ID # NCT02734381).
2.6. Statistical analysis
The variables were presented asmean ± standard deviation (SD)
or median (IRQ), where applicable. The KolmogoroveSmirnov test
was used to determine normality, and the Levene test was used to
assess variance homogeneity. The differences in means between
the groups were compared using the Student's t-test, and the
ManneWhitney U test was used to compare the medians. The
categorical variables were analyzed by the chi-square test (c2).
All of the hypotheses were constructed as two-tailed, and a 95%
conﬁdence interval (CI) was used to express the study variables.
The study variables were analyzed by SPSS v17.0 and an online
calculator (Evan's Awesome-http://www.evanmiller.org/ab-
testing/chi-squared.html#). Values of p < 0.05 were considered
statistically signiﬁcant.
3. Results
A total of 42,729 elderly patients who visited the ED were
evaluated, and 6360 (14.9%) were excluded for a variety of reasons,
for a total of 36,369 included patients (Fig. 1). The demographic and
clinical characteristics of the elderly patients who visited the ED are
summarized in Table 1.
The total population of Adiyaman was 602,774 and the total
elderly population was 42,958 (7.1%) in 2015 (see Table 2). During
the study period, 149,928 general patients visited the ED, 36,369
(24.3%) of whom were elderly patients. The rate of ED visits by
elderly patients was higher than representation within their the
general population (p < 0.001). While rate of elderly patientspatients, ED: emergency department).
Table 1
The characteristics of elderly patients visiting the emergency department.
Variables n ¼ 36,369
Age (years), [mean ± SD (minemax)] 74.87 ± 7.15 (65e115)
Gender, [n(%)]
Female 20,013 (55)
Male 16,356 (45)
Place of residence, [n(%)]
Inner-city 29,221 (80.3)
Village 3861 (10.6)
District 1977 (5.4)
Unknown 1209 (3.3)
Other city 101 (0.3)
Time of presentation, [n(%)]
Non-business hours (17:00e07:59) 18,577 (51.1)
Business hours (08:00e16:59) 17,792 (48.9)
Season, [n(%)]
Winter 9429 (25.9)
Spring 9025 (24.9)
Summer 9000 (24.7)
Autumn 8915 (24.5)
Inappropriate use of ED 8496 (23.4)
SD: standard deviation, min: minimum, max: maximum, n: number of cases. ED:
emergency department.
Fig. 2. The distribution of emergency department visits by month.
U. Gulacti et al. / Turkish Journal of Emergency Medicine 16 (2016) 141e145 143visiting the polyclinics was 15.8%, the rate of elderly patients
visiting the ED was 24.3%, and this difference was signiﬁcant
(p < 0.001, OR: 0.4, 95% CI: 0.39e0.45).
The mean age of elderly patients who visited the ED was
74.87 ± 7.15 years (65e115 years); they were 45% male (n ¼ 16,356)
and 55% female (n ¼ 20,013), with a ratio of 1:1.2 (Table 1). Most of
the elderly patients who visited the ED (n ¼ 29,221, 80.3%) were
living in the inner city. The number of ED visits during the night and
evening (non-business hours) were higher than in the morning
(business hours) (p < 0.001). The number of elderly patients' ED
visits was higher in the winter (n ¼ 9,429, 25.9%, p ¼ 0.001)
(Table 1) and the highest in January (n ¼ 3,706, 10.2%, p < 0.001)
(Fig. 2). The proportion of elderly patients to the total number of ED
visits, according to gender and age, are shown in Table 3. The mean
age was 74.9 ± 6.6 years for males and 74.8 ± 7.5 years for females.
For both genders, the rates of ED visits for the 65e74 age group
were higher than for other elderly age groups (p < 0.001).
The most common presenting disease was upper respiratory
tract infection (URTI) (n ¼ 6,364, 17.5%, CI: 17.1e17.9), followed by
chest pain (n¼ 5,282, 14.5%, CI: 14.2e14.9), injury (n¼ 4,264, 11.7%,
CI: 11.4e12.1), myalgia (n ¼ 3,232, 8.9%, CI: 8.6e9.2), and lower
respiratory tract infection (LRTI) (n¼ 2,577, 7.1%, CI: 6.8e7.4). When
disease prevalence was considered according to gender and age
group, URTI was themost prevalent in the 65e74 age group for both
genders and chest pain was the most prevalent for patients be-
tween 75 and 84 and  85 for both genders. The prevalence of the
ﬁve most frequently seen diseases according to age group and
gender is shown in Table 4.
Elderly patients' most common presenting complaints were
throat pain (n ¼ 6364), chest pain (n ¼ 5282), extremity injuries
(n ¼ 4264), myalgia (n ¼ 3232), abdominopelvic pain (n ¼ 1348),
hypertension (n¼ 964), diabetes mellitus (n¼ 921), food poisoning
(n ¼ 280), urinary tract infections (n ¼ 381), and anxiety (n ¼ 133).
After the inappropriate use of the ED was classiﬁed according toTable 2
The distribution of polyclinic and the emergency department visits by age.
Age Polyclinic visits (n ¼ 406,892) ED
65 year, n (%) 64,422 (15.8) 36,
<65 year, n (%) 342,470 (84.2) 113
ED: emergency department, OR: odds ratio, CI: conﬁdence interval.whether a non-urgent disease or injury could be treated elsewhere,
the rate of inappropriate ED visits was 23.4% (n ¼ 8496).
Of the 36,369 elderly patients who visited the ED, 3416 (9.4%)
were hospitalized, 23,130 (63.6%) were discharged without ED
observation, 9218 (25.3%) were discharged after ED observation,
289 (0.8%) were transferred to another hospital, 46 (0.1%) died in
the ED, and 270 (0.7%) died after admission to the hospital. Of the
3416 the elderly patients who were hospitalized, 2121 (62.1%) were
admitted to service wards and 1295 (37.9%) were admitted to
intensive care units. Just over half of admissions to intensive care
units were to the coronary care unit (n ¼ 704, 54.4%).
The proportion of elderly patients admitted to surgery service
ward was 24.3% (n ¼ 515), and the most common surgery service
ward was orthopedics and traumatology (n ¼ 209, 40.6%), followed
by general surgery (n ¼ 122, 23.7%), thoracic surgery (n ¼ 54,
10.5%), and neurosurgery (n ¼ 44, 8.5%). The proportion of elderly
patients who were admitted to internal services was 75.7%
(n ¼ 1606), and the most common internal service was cardiology
(n¼ 601, 37.4%), followed by neurology (n¼ 345, 21.5%), pulmonary
disease (n ¼ 343, 21.4%), and internal medicine (n ¼ 149, 9.3%).
4. Discussion
To date, in Turkey, a study comparing the elderly patients' visits
between the ED and polyclinic has not been conducted. This study
suggested that the number of elderly patients visiting the ED was
higher than the number of elderly patients visiting polyclinics.
Additionally, the rate of ED visits by elderly patients was nearly
three times higher than their representation within the general
population. A reason for this may be that elderly patients prefer to
use the ED rather than a polyclinic because laboratory and radio-
graphic investigations are obtainedmore quickly, the fees are lower
in EDs in Turkey, when compared to polyclinics, and all patients are
investigated for diagnosis and treatment whether their admission
is urgent or appropriate.
Earlier studies have shown the percentage of ED visits by elderlyvisits (n ¼ 149,928) p-value OR (95% CI)
369 (24.3) <0.001 0.4 (0.39e0.45)
,519 (75.7)
Table 3
Proportional rates in emergency department visits of the elderly patients by age and gender group.
Age groups Visits by elderly
patient to ED
Rates in age groups of total
elderly female (n ¼ 20, 013)
and male (n ¼ 16,356) %
Rates of the aged by age groups
during study period by total
ED visits (n ¼ 149,928) %
Female
65e74 11,172 55.8 7.5
75e84 6265 31.3 4.2
85 2576 12.9 1.7
Total 20,013 100 13.4
Male
65e74 8626 52.7 5.8
75e84 6443 39.4 4.3
85 1287 7.9 0.9
Total 16,356 100 11
ED: emergency department.
Table 4
Prevalence of the most frequently seen diseases by age and gender.
Diseases
Variables N URTI
(n ¼ 6364)
n (%)
95% CI Chest Pain
(n ¼ 5282)
n (%)
95% CI Injury
(n ¼ 4264)
n (%)
95% CI Myalgia
(n ¼ 3232)
n (%)
95% CI LRTI (n ¼ 2577)
n (%)
95% CI
Male
65e74 years 5765 1662 (28.8) 27.7e30.0 1080 (18.7) 17.7e19.8 873 (15.1) 14.2e16.0 805 (14.0) 13.1e14.9 821 (14.2) 13.4e15.2
75e84 years 4292 1013 (23.6) 22.4e24.9 1014 (23.6) 22.4e24.9 808 (18.8) 17.7e20.0 535 (12.5) 11.5e15.5 527 (12.3) 11.3e13.3
85 years 834 140 (16.8) 14.4e19.9 222 (26.6) 23.7e29.7 155 (18.6) 16.1e21.4 112 (13.4) 11.3e15.9 155 (18.6) 16.1e21.4
Total 10,891 2815 (25.9) 25.0e26.7 2316 (21.3) 20.5e22.0 1836 (16.9) 16.2e17.6 1452 (13.3) 12.7e14.0 1503 (13.8) 13.2e14.5
Female
65e74 years 7190 2177 (30.3) 29.2e31.4 1459 (20.3) 19.4e21.2 1214 (16.9) 16e17.8 1011 (14.1) 13.3e14.9 567 (7.9) 7.3e8.5
75e84 years 4187 1006 (24.0) 22.8e25.3 1029 (24.6) 23.3e25.9 874 (20.9) 19.7e22.1 526 (12.6) 11.6e13.6 357 (8.5) 7.7e9.4
85 years 1705 366 (21.5) 19.6e23.5 478 (28.0) 26.0e30.2 340 (19.9) 18.1e21.9 243 (14.3) 12.7e16.0 150 (8.8) 7.5e10.2
Total 13,082 3549 (27.1) 31.7e33.5 2966 (22.7) 22.0e23.4 2428 (18.6) 17.9e19.2 1780 (13.6) 13.0e14.2 1074 (8.2) 7.8e8.7
URTI: Upper respiratory tract infection, LRTI: Lower respiratory tract infection, CI: conﬁdence interval.
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elderly patients accounted for approximately one quarter of all ED
visits (24.3%) and female elderly patients constituted an even
higher proportion of the ED patient population. When was
considered that estimated life expectancy for females is longer than
for males,8 this rate the is an expected result.
The majority of elderly patients visited the ED during non-
business hours (the evening and night), which was also found in
the literature.8,11,12 One explanation for this is that relatives who
take care of elderly patients are usually at work during business
hours and can only care for elderly patients during the non-
business hours.
The highest rate of ED visits was during the winter months. This
is consistent with the results of previous studies.8,12 For both gen-
ders, the rates of total ED visits was higher in the 65e74 age group
years than in other age groups. This is an expected result, according
to population registration system based to address of The Statistical
Institute of Turkey, because this age group has the highest popu-
lation of elderly people in city where this study was conducted.13 In
the present study, and in line with Satar et al,14 the majority of
elderly patients presenting to the ED came from the inner city, We
assume that This situation may indicate that living in the inner city
may help to facilitate ED utilization for elderly patients.
Many studies have been conducted on elderly patients' pre-
senting diseases to EDs in different countries. In France, a study
reported that the main reason for ED admission was cardiopul-
monary diseases, in 31.6% of cases, followed by neuropsychiatric
disorders, 28.2%, and falls, 8.3%.15 In the United States, a study found
that the most common diagnoses in elderly patients were chest
pain (24.0%), dehydration (11.7%), and syncope (6.5%).16 In Belgium,a study found that the most common complaints were general
condition impairment (21.5%), dyspnea (15.0%), and falls and
traumas (15.0%).17 In Turkey, a study by Keskinoglu et al12 reported
that diseases related to the circulatory and the respiratory systems
were themost common presenting conditions. Yet another study in
Turkey found that themost frequent reasons for ED admissionwere
hypertension, cardiac and pulmonary disorders, URTIs, and urinary
tract infections.8
In Australia, a study by Ingarﬁeld et al18 showed that elderly
patients were more likely to be diagnosed with pneumonia/inﬂu-
enza (95% CI: 1.72e2.19), urinary tract infections (95% CI: 1.49e1.98),
and hip fractures (95% CI: 1.03e1.32). Furthermore, in Singapore, a
study conducted by Foo et al19 reported that falls were the most
common complaint among elderly patients, which increased their
odds of getting admitted compared to the control group (OR: 1.9;
95% CI: 1.4e2.6), and a similar report from the Italy revealed that
older trauma patients have high odds (OR: 5.12, 95% CI: 3.34e7.85).20
In the present study, the most common diseases and complaints in
elderly patients were URTI (17.5%, CI: 17.1e17.9), chest pain (14.5%,
95% CI: 14.2e14.9), injury (11.7%, 95% CI: 11.4e12.1), myalgia (8.9%,
95% CI: 8.6e9.2), and LRTI (7.1%, 95% CI: 6.8e7.4). The prevalence of
chest painwas higher in the 75e84 and  85 age groups than in the
65e74 age group, whereas the prevalence of URTI was higher in the
65e74 age group. These differences among studies may result from
the variations in hospital qualiﬁcations (university hospital, tertiary
care hospital, or state hospital), the elderly patient proﬁles of the
regions in which the studies were conducted, socio-cultural differ-
ences between cities and countries, the demographic and clinical
characteristics of the population that the hospitals serve, and
whether the hospital is a trauma center. Our hospital is not an
U. Gulacti et al. / Turkish Journal of Emergency Medicine 16 (2016) 141e145 145advanced trauma center, and trauma patients are rarely referred to
our hospital from other city hospitals.
According to a systematic review, the use of EDs for non-urgent
conditions may lead to excessive health care spending, unnecessary
testing and treatment, and ED crowding.21 There are few published
studies on elderly patients' inappropriate ED use, and no data are
available on elderly patients' inappropriate ED use in Turkey.
Faulkner et al22 indicate that the increasing elderly population may
lead to an increase in inappropriate ED use.
According to the National Hospital Ambulatory Medical Care
Survey in the United States, 4.4% of ED visitsmade by elderly patients
were non-urgent.23 A study by Yim et al24 found that the total pro-
portion of non-urgent visits in three Hong Kong EDs was less than
5%. Another study by Salvi et al20 on older patients visiting the ED in
Italy reported that the proportion of non-urgent visits was 3%.
However, the present study found this rate to be much higher
(23.4%). The organization of the health care system in Turkey is
different than it is in those countriesdin Turkey, all patients seeking
medical care, whether an emergency case or not, can visit the ED
without needing to visit a primary health care facility or being ﬁrst
examined by a family physician. Thus, the health care system in
Turkey might exacerbate the high rate of inappropriate ED use.
In the present study, the proportion of elderly patients hospi-
talized after admission to ED was 9.4%. Of these patients, 37.9%
were admitted to intensive care units. Previous studies have re-
ported the percentage of the elderly patients hospitalized to be
between 11.5 and 69.0%2,6e8,17 and the rate of admission intensive
care units to account for 13.6e70.4% of hospitalized elderly
patients.6e8,14 In present study, the most common services for
hospitalized elderly patients were, in decreasing order, orthopedics
and traumatology, cardiology, general surgery, and neurology,
which is consistent with the results of other studies.6,14,255. Limitations
This study is limited because it is a single-center study, which
may not make it representative of all elderly patients in Turkey.
However, this study gives a general idea about these patients' ED
visits in Turkey. Because of retrospective nature of this study, the
length of stay in the ED could not be evaluated. Additional multi-
center, prospective studies are needed to gain more clarity about
elderly patients' non-urgent visits in Turkey.6. Conclusion
Emergency physicians' knowledge regarding the clinical char-
acteristics of elderly patients is important for their ability to pro-
vide emergency care. The ED visits by elderly patients have
increased, and they often visit EDs instead of polyclinics. These
visits are more frequent during non-business hours. The inappro-
priate ED use by elderly patients is higher in this hospital, where
study was conducted, than in other countries. We believe that this
high rate may result from the current health care system in Turkey.
Most emergency physicians have not been thoroughly trained in
approaches to geriatric care. This studymay provide some guidance
for emergency physicians on the correct diagnosis and approach to
the emergency treatment of elderly patients in Turkey.Conﬂict of interest disclosure
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